Abstract A few studies suggest that women who experience intimate partner violence (IPV) are willing to use preexposure prophylaxis (PrEP), but no research has examined mediators of this relationship. The current study used path analysis to examine a phenomenon closely associated with IPV: reproductive coercion, or explicit male behaviors to promote pregnancy of a female partner without her knowledge or against her will. Birth control sabotage and pregnancy coercion-two subtypes of reproductive coercion behaviors-were examined as mediators of the relationship between IPV and PrEP acceptability among a cohort of 147 Black women 18-25 years of age recruited from community-based organizations in an urban city. IPV experiences were indirectly related to PrEP acceptability through birth control sabotage (indirect effect = 0.08; p \ 0.05), but not to pregnancy coercion. Findings illustrate the importance of identifying and addressing reproductive coercion when assessing whether PrEP is clinically appropriate and a viable option to prevent HIV among women who experience IPV.
Introduction Linking Reproductive Coercion to Women's HIV Risk
Reproductive coercion is a constellation of controlling behaviors in which an intimate male partner uses power and control to influence his female sexual partner's & Kamila A. Alexander kalexan3@jhu.edu reproductive health outcomes [1] [2] [3] . Controlling partners may use birth control sabotage, direct actions to prevent contraception use, and/or pregnancy coercion, verbal pressure and threats to promote pregnancy [3] [4] [5] . Examples of birth control sabotage behaviors include removing a condom during sex without the consent of the other partner, purposely putting holes in or breaking a condom, or hiding condoms. Pregnancy coercion behaviors include verbal demands to become pregnant, threats to end the relationship or to have a baby with another partner, or using violence or threats of violence to engage in or force unprotected sex. Birth control sabotage and pregnancy coercion have important implications for women's reproductive health because these behaviors are strongly associated with unintended pregnancy [1] . Reproductive coercion may also have negative consequences on women's sexual health. In the context of HIV acquisition and susceptibility, reproductive coercion may be a direct or indirect pathway for increased HIV risk among women. For example, preventing a woman from using contraception, including condoms, may directly lead to increased HIV susceptibility. Limiting a woman's access to birth control could also lower her sexual autonomy, potentially placing her at higher risk for HIV. The risk for transmission is greatest if a woman or her partner engage in sexual risk behaviors such as partner concurrency or sex with multiple partners [6] . Thus, it is critical for researchers to examine the acceptability of innovative women-controlled HIV-prevention methods among women at risk for HIV.
Understanding Reproductive Coercion and HIV Risk Among IPV-Exposed Women
Examining the direct and indirect effects of reproductive coercion on PrEP acceptability may be most salient among women with intimate partner violence (IPV) experiences; they are more likely to report being involved with a male partner who uses reproductive coercion tactics during their relationship [1, 7] . There is a strong relationship between reproductive coercion and IPV [8] , and while both experiences can occur within the context of power and control, distinguishing their unique contributions to women's HIV risk is important. Specifically, reproductive coercion is distinct from IPV because reproductive coercion such as birth control sabotage and pregnancy coercion describe behaviors that interfere with women's ability to make decisions about their reproductive health [8, 9] . Also, reproductive coercion can occur in relationships where IPV is absent and these strategies can be enacted by family members [8, 10] . Although few studies have examined the relationship between reproductive coercion and women's HIV risk, a growing body of research demonstrates a significant co-occurrence of IPV and HIV [11] . Thus, there is strong evidence that women with experiences of physical or sexual violence by an intimate partner have heightened risks for HIV compared to women in nonviolent relationships [12, 13] .
There are several direct and indirect pathways that increase HIV susceptibility and acquisition among women who experience IPV [11, 14] . For example, they may have been sexually assaulted by a male partner who was either HIV-positive or had concurrent sex partners, directly influencing HIV susceptibility [11, 14] . IPV experiences can also indirectly influence HIV susceptibility because women may be unable to negotiate safe sex practices or control their reproductive autonomy with an abusive partner [11] . It is clear that HIV susceptibility and acquisition among women who experience IPV are significantly influenced by a male partner's behaviors; however, few studies have examined whether men's use of reproductive coercion strategies may impact women's health-seeking behaviors. Given the strong associations between reproductive coercion and IPV experiences and the heightened risk for HIV among women enduring violent relationships, it is essential to understand the influential role of reproductive coercion on choices for protection from HIV.
PrEP as a Potential Women-Controlled Strategy
Pre-exposure prophylaxis (PrEP) is a promising biomedical HIV prevention method [15, 16] that disrupts potential direct and indirect effects of reproductive coercion on HIV acquisition and susceptibility. Currently, PrEP is a daily oral emtricitabine-tenofovir medication approved by the Food and Drug Administration to reduce HIV incidence among people who are uninfected but who are at high risk for HIV acquisition [17] . PrEP could present an opportunity for women experiencing IPV to expand the number of available prevention options. Women taking PrEP could potentially protect themselves from HIV without disclosing its use to an abusive partner. This is a key women-controlled strategy because women with a history of IPV experiences are more willing to use PrEP compared to women without these experiences [18, 19] .
According to the PrEP continuum of care model for men who have sex with men developed by Kelley and colleagues [20] , PrEP willingness and acceptability is considered a necessary first step towards uptake. A womencentered PrEP continuum of care model does not yet exist; however, assessment of PrEP acceptability among women with IPV experiences may offer an opportunity to potentially reduce HIV acquisition in this population. Before PrEP can be implemented effectively, associations between IPV and PrEP acceptability are required.
The Need to Focus on Young Black Women Living in Low-Income Communities
Socioeconomically disadvantaged young Black women experience high rates of HIV diagnoses and IPV victimization [21] , and are currently overlooked in PrEP research. Low-income young Black women experience multiple structural inequalities due to their race (e.g., racism), gender (e.g., gender pay gap), and class (e.g., unemployment rates). These social forces shape these Black women's sexual vulnerability, potentially placing them at increased risk for HIV [22, 23] . For example, low access to financial resources and support may limit some Black women's economic survival, residential security, or mobility. These circumstances can lead some women to seek support by engaging in exchange sexual relationships. Evidence suggests that women's control over sexual decisions in exchange relationships is often compromised [22] .
HIV remains a leading cause of mortality for young Black women in the U.S. [24] . Black women are 20 times more likely to be infected with HIV than women in other racial/ethnic groups [24] . HIV incidence is further complicated by educational disparities because young Black women with a college degree are 73% less likely to report STI and HIV diagnoses than young Black women without a college degree [25] . Furthermore, having less than a college education may directly influence young Black women's economic status, by increasing the likelihood of living in poverty. Living in low-income communities and lacking access to quality education can accelerate social vulnerabilities, creating an environment in which young Black women are more dependent on their sexual partners; thus, making relationships a critical intervention point for HIV risk reduction [26] .
Young Black women's vulnerability to HIV may be linked to their experiences of IPV. While some research suggests that Black women report significantly higher rates of IPV victimization than some women in other racial/ethnic groups [27, 28] , others find that controlling for education and income results in nonsignificant differences [21] . Black women with IPV experiences are also more likely to report engaging in high-risk sexual behaviors and infrequent condom use, which may lead to increased HIV risk [29] . This is particularly concerning since heterosexual sex accounts for 87% of new HIV infections among Black women [24] .
Despite this literature, few studies have examined PrEP acceptability among young Black women in the U.S. Among the few studies, Black women seemed to be highly interested and more accepting of PrEP than White women [18, 30] ; however, additional research is needed to inform PrEP implementation among this population at high risk for HIV. Thus, the aims of the current study are to: (1) describe the prevalence and associations of IPV, reproductive coercion experiences, and PrEP acceptability among urban-dwelling low-income young Black women, and (2) examine birth control sabotage and pregnancy coercion as mediators of the association between IPV and PrEP acceptability.
Methods

Participants and Procedures
All research activities were approved by the Institutional Review Boards of Johns Hopkins University, Maryland Department of Health and Mental Hygiene, and Yale University. Study participants self-identified as Black/ African-American women ages 18-25 years who reported sex with a man in the six months prior to enrollment (N = 147). Recruitment occurred at six sites between February and July 2014: two youth educational and employment programs, three Women, Infants, and Children's Programs (WIC), and one community-based organization that focused on linking low-income individuals to health insurance and health services. Flyers and word-ofmouth advertising were used to recruit participants to the study.
Oral informed consent was obtained from each participant due to the sensitive subject of the study. Each participant was asked to complete a questionnaire on a computer tablet in a private area at the recruitment site. The survey assessment tool included 92 items. Survey administration lasted approximately 20-30 min per participant. Upon completion of the questionnaire, research assistants assessed participants for emotional distress and provided a comprehensive health resource list that included support services for IPV, health care, substance use, and mental health. Participants received remuneration of $20 for their participation.
Measures
In addition to previous research examining women's vulnerability to HIV risk, the theory of gender and power [31] was used to guide our measure selection. The theory of gender and power proposes three social structures that influence HIV vulnerability among women: (1) sexual division of labor, (2) sexual division of power, and (3) affective attachment and social norms [31] . These structures exist and are maintained by social mechanisms to produce gender-based inequities and disparities ( Fig. 1 ) [32] . The theory of gender and power is suitable for examination of PrEP acceptability among this study population because, according to this theory, there are economic (e.g., poverty) and physical exposures (e.g., IPV) AIDS Behav (2017) 21:2261-2269 2263 that can constrain women's power in heterosexual relationships and place them at greater risk for HIV [31, 32] . Thus, some women could be experiencing gender-based inequities that heighten not only their HIV risk but impact their willingness to consider taking PrEP. Our model includes components of the theory of gender and power and other potentially relevant controlling behaviors such as reproductive coercion.
Intimate Partner Violence
To assess lifetime experiences of physical and sexual violence, items from the subscale of the Conflict Tactics Scale 2-Short Form [33, 34] were adapted by asking if they ever occurred rather than how many times they occurred in the past year: (a) Sexual Coercion (2-items: ''In your lifetime, has someone you were dating or going out with used force or threats to make you have sex (vaginal, oral, or anal) when you didn't want to?'' and ''In your lifetime, has someone you were dating or going out with made you have sex (vaginal, oral, or anal) when you didn't want to, but didn't use force or threats?''), and (b) Physical Assault (1-item: ''In your lifetime, have you ever been hit, pushed, slapped, choked or otherwise physically hurt by someone you were dating or going out with?''). Concurrent validity between the Short Form and full CTS scale are comparable (0.69 for physical assault scale and 0.67 for sexual assault) [34] .
Reproductive Coercion
Lifetime experiences of reproductive coercion were assessed using nine items developed by Elizabeth Miller and colleagues [4] . Women who endorsed one or more of these items were classified as experiencing reproductive coercion. The nine reproductive coercion items were divided into pregnancy coercion (four items) and birth control sabotage (five items). Pregnancy coercion items addressed threats and pressure to promote pregnancy. An example of pregnancy coercion items include ''Has someone you were dating or going out with ever told you he would have a baby with someone else if you didn't get pregnant?'' Birth control sabotage items addressed direct interference with use of contraception. An example of a birth control sabotage item includes ''Has someone you were dating or going out with ever taken off the condom while you were having sex so that you would get pregnant?'' These items demonstrated adequate internal consistency (Cronbach's alpha for reproductive coercion = 0.91, for birth control sabotage = 0.84, for pregnancy coercion = 0.91).
PrEP Acceptability
To assess participant interest in trying out new ways to prevent getting HIV or STIs, participants were asked a single question, ''Would you consider taking a pill every day if you could protect yourself from getting HIV during sex?'' 
Sociodemographics
Single items were used to assess demographic characteristics including age, relationship status, education level, and gender of sex partners. The questionnaire referred to intimate partners as ''someone you were dating or going out with.''
Data Analysis
Descriptive statistics and Chi square/Fisher's Exact tests were conducted using SPSS 21 [35] to determine which sociodemographics and key variables were significantly related to birth control sabotage and pregnancy coercion. Very little data was missing for sociodemographics: education (\1%) and relationship status (\3%). The mediation model was conducted using path analysis with MPlus Version 7.0 [36] to determine whether experiences of IPV were indirectly related to PrEP acceptability through birth control sabotage and pregnancy coercion. Total direct and total indirect effects-the sum of the specific indirect effects-are provided in the Results section. None of the sociodemographic variables were significantly related to PrEP acceptability and, thus, were not included in the model as covariates. Further, a goodness of fit for the mediation model was determined with the following criteria: a CFI and TLI [0.95, RMSEA \0.06 [37] . To test the significance of the indirect effects, bootstrapping with 5000 re-samples was used, which is optimal for samples\200 [38] . Table 1 shows characteristics of young Black women enrolled in the study (N = 147). The average age was 21.28 (SD = 2.09). The average household income was 13,496 (SD = 15,529). One in two women (52%) had less than a 12 th grade education, 29% finished high school, 16% had some college, and 3% finished college or graduate school. More than half the sample (61%) were dating only one person, 31% were single, 4% were dating more than one person, and 5% were married. A large portion of the women (72%) reported men as their only sex partners whereas 28% reported sexual relationships with both women and men.
Results
Sample Characteristics
Prevalence and Bivariate Associations of PrEP Acceptability, IPV, and Reproductive Coercion
Overall, 77% (n = 114) of the participants reported willingness to use PrEP (Table 1 ). More than one in two women (52%; n = 77) reported physical or sexual IPV; 29% (n = 42) of the sample reported experiencing birth control sabotage and 21% (n = 31) reported pregnancy coercion. Specifically, 9.5% (n = 14) of the sample reported experiencing only birth control sabotage and 2% (n = 3) reported only pregnancy coercion. Nineteen percent of the sample (n = 28) reported experiencing both types of reproductive coercion.
Women who reported physical or sexual IPV were more likely to report birth control sabotage (p \ 0.01) and pregnancy coercion (p \ 0.01). Women who were willing to use PrEP were more likely to have experienced birth control sabotage compared to women not willing or indecisive about PrEP (p = 0.05).
Mediation Model Examining Relationships between IPV, Birth Control Sabotage, Pregnancy
Coercion, and PrEP Acceptability Figure 2 shows the final mediation model with IPV as predictor, birth control sabotage and pregnancy coercion as mediators, and PrEP acceptability as the outcome. The overall model was a just identified model (CFI = 1.00, TLI = 1.00, RMSEA = 0.00). IPV was directly related to both birth control sabotage (B = 0.40, t = 5.85 p \ 0.001) and pregnancy coercion (B = 0.33, t = 4.54, p \ 0.001), indicating that young women who reported IPV were more likely to report birth control sabotage and pregnancy coercion than women who did not report IPV. Birth control sabotage was directly related to PrEP acceptability (B = 0.19, t = 1.98 p \ 0.05), indicating that young women who experienced birth control sabotage were more likely to be willing to use PrEP. IPV was indirectly related to PrEP acceptability through birth control sabotage, indicating that women with IPV experiences were more willing to use PrEP given their experiences of birth control sabotage. The total indirect effect from IPV to PrEP acceptability (indirect effect = 0.08; p \ 0.05) was significant. There were no significant indirect effects from IPV to PrEP acceptability through pregnancy coercion.
Discussion
More than three-quarters of the young women who participated in this study (77%), regardless of lifetime IPV experiences, reported they would be willing to take a daily pill to protect themselves from HIV. The overwhelmingly positive responses to this survey question provide evidence that researchers should further examine innovative ways to provide PrEP to low-income young Black women. While PrEP among heterosexual couples has been shown to increase a person's chances of preventing HIV from 64 to 84% [39, 40] , results have not been consistent across studies [41] . Social factors such as IPV and reproductive coercion as well as PrEP acceptability are important considerations to understand the dynamics of introducing PrEP to women.
Women in the community from which this study sample was drawn have heightened risks for HIV transmission due (45) 22 (10) 18 (8) Dating one person 61 (89) 32 (28) 24 (21) Dating more than one person 4 (6) 17 (1) 17 (1) Married 5 (7) 42 (3) 14 (1) Gender of sex partners 0.08 \0.01
Men only 72 (106) 25 (26) 16 (17 (37) 24 (27) a Column percentages b Row percentages, percentages may not sum to 100% due to rounding to their age, race, class, and geographic location. In this study, we identified a group of Black women who reported experiencing IPV at higher rates (52%) than the national average for Black women (43.7%) [21] . However, the National Intimate Partner and Sexual Violence Survey does not include indicators of socioeconomic status for Black women who participated in the survey. Additionally, about one-quarter of the sample in this study reported experiencing reproductive coercion. This finding is almost twice that of previous studies [4, 7] . Although only portions of these studies' samples were Black women, these findings are consistent with research that demonstrates that Black women living in under-resourced communities experience violence and reproductive coercion at higher rates than women from other racial/ethnic groups [21, 42] . PrEP was found to be a viable and efficacious resource for preventing HIV among women with high-risk demographic and behavioral profiles such as young age and recent unprotected sex or STI infection among the Partners PrEP clinical trial participants in Kenya and Uganda [40] . Many of these are factors or behaviors among women experiencing IPV and, thus, may augment their HIV risks [14, 21] . However, among the cohort of women participating in the Partners PrEP study who reported experiencing recent IPV, PrEP adherence was found to be suboptimal. Measures of IPV in the Partners PrEP did not include sexual violence, thus, more research is needed. Experiencing birth control sabotage or pregnancy coercion were associated with greater risks for HIV acquisition. The behaviors associated with these two types of reproductive coercion produced direct and indirect pathways to HIV susceptibility. Coercive behaviors such as the clandestine removal of a condom during sexual activity to promote pregnancy, refusal to wear a condom, and making threats to leave a woman if she does not have a baby for her partner-all have implications for a woman's control over her sexual and reproductive health [43] .
Thus, our path analysis findings broaden the scope of understanding ways that IPV-related experiences can influence a woman's need for greater options for HIV prevention. Birth control sabotage behaviors such as condom removal are discrete, objective, and provide more direct avenues for HIV transmission. This pathway between IPV and PrEP acceptability demonstrates a potential opportunity for clinical or research intervention to modify behaviors. Pregnancy coercion, on the other hand, includes behaviors such as threats which are more indirect. Verbal pressure is often a subjective experience that can be influenced by the complexities of relationship dynamics, intrapsychic experiences, and social factors that may be less amenable to change. Findings from this study highlight nuances found within the constellation of behaviors known as reproductive coercion.
Our study findings also suggest an important overlap of reproductive and sexual health. The women in our study were not only at risk for HIV but, given the high rates of reported reproductive coercion, they were at risk for pregnancy. The potential for PrEP's utility during pregnancy is not well studied; however, evidence suggests that risks for acquiring HIV are heightened and that acute HIV infection could be transmitted to a developing fetus [44] . Thus, provision of PrEP to women at risk for unintended pregnancies could prevent mother-to-child transmission of HIV.
This age group-emerging adults or young people ages 18-25-are in a developmental stage in which making healthy decisions may be a challenge [39] . The number of trials examining PrEP use among this population is limited [45] ; thus, the unique influences of late adolescent brain development on adherence and efficacy to PrEP is unknown. Therefore, future work should consider including larger samples of young men and women.
These findings must be interpreted within the context of IPV-exposed women's lives. Willingness to take PrEP does not attend to the practical decisions around its implementation as a daily activity. Abusive and controlling male partners may prevent women from accessing medications or services to protect themselves from pregnancy or STIs including HIV [46, 47] . PrEP does not prevent pregnancy or STIs and thus, women will need to continue to find ways to maintain their safety while taking PrEP. Taking a daily pill could exacerbate an already unsafe situation in which power is imbalanced. These are often key reproductive and sexual health concerns expressed by women in violent relationships [48] . Finally, PrEP should be used only by HIV-negative people in potentially risky relationships. Adherence to the HIV testing requirement every three months could present challenges for women experiencing abuse due to associated stigma and shame that can be barriers to testing uptake [49] . Additionally, in the event that a woman has a positive screening test, there is evidence that disclosure of serostatus to a controlling or abusive partner might escalate an already violent situation for a woman [50] .
This may be one of the first studies to examine the implications of IPV and reproductive coercion on PrEP acceptability among low-income Black women in the U.S. However, these findings should be interpreted in light of several limitations. First, the cross-sectional nature of the data limits our ability to make causal inferences. Future studies that are prospective in design will be needed to replicate and add credibility to our finding that birth control sabotage is a mediator between IPV experiences and PrEP acceptability. Second, reproductive coercion and IPV experiences were captured using self-reported data which is susceptible to social desirability bias. This type of bias is likely to result in an underreporting of IPV and reproductive coercion prevalence. Despite this, the majority of violence and coercion studies are based on self-reported measures. Finally, our sample included young Black women residing in socially disadvantaged communities, therefore our findings may not be generalizable to other populations.
Conclusions
PrEP's utility to the myriad populations that are vulnerable to HIV acquisition is still emerging and largely unknown; however, findings from this study represent a first step to understanding the complexities associated with PrEP implementation in research and clinical settings among young Black women experiencing abuse. Given the high rates of violence found in this sample population, traumainformed approaches to HIV prevention strategies should include strengthened universal clinical screening policies, comprehensive assessment of IPV and reproductive coercion, and enhanced healthcare provider training efforts to increase safety planning. Recommendations for PrEP initiation should incorporate guiding principles of traumainformed care including promotion of safety, trust-building, empowerment and choice, and the specialized gender and poverty experiences of Black women living in socioeconomically disadvantaged communities [51] .
